Different forms of rat liver aldehyde dehydrogenase and their subcellular distribution.
1. The properties and distribution of the NAD-linked unspecific aldehyde dehydrogenase activity (aldehyde: NAD+ oxidoreductase EC 1.2.1.3) has been studied in isolated cytoplasmic, mitochondrial and microsomal fractions of rat liver. The various types of aldehyde dehydrogenase were separated by ion exchange chromatography and isoelectric focusing. 2. The cytoplasmic fraction contained 10-15, the mitochondrial fraction 45-50 and the microsomal fraction 35-40% of the total aldehyde dehydrogenase activity, when assayed with 6.0 mM propionaldehyde as substrate. 3. The cytoplasmic fraction contained two separable unspecific aldehyde dehydrogenases, one with high Km for aldehydes (in the millimolar range) and the other with low Km for aldehydes (in the micromolar range). The latter can, however, be due to leakage from mitochondria. The high-Km enzyme fraction contained also all D-glucuronolactone dehydrogenase activity of the cytoplasmic fraction. The specific formaldehyde and betaine aldehyde dehydrogenases present in the cytoplasmic fraction could be separated from the unspecific activities. 4. In the mitochondrial fraction there was one enzyme with a low Km for aldehydes and another with high Km for aldehydes, which was different from the cytoplasmic enzyme. 5. The microsomal aldehyde dehydrogenase had a high Km for aldehydes and had similar properties as the mitochondrial high-Km enzyme. Both enzymes have very little activity with formaldehyde and glycolaldehyde in contrast to the other aldehyde dehydrogenases. They are apparently membranebound.